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Introduction
The past two decades have seen a noticeable increase in noncredit instructional offerings in postsecondary education. These courses are typically aimed at persons who have personal or professional interest in the subject matter, and they do not offer college credit that counts toward a college credential.
1 Due to their lower cost, the broad selection of topics they cover, and flexibility in how offerings are managed and delivered, noncredit courses have attracted many non-traditional students, especially adult learners, low-income students, and language minority students. According to the National Household Education Survey (National Center for Education Statistics [NCES], 1998 [NCES], , 2003 , the noncredit student headcount grew from 90 percent of for-credit students in 1995 to 108 percent by 1999, and this trend continued through the next decade. Most such growth has been associated with vocational and workforce training (Van Noy & Jacobs, 2009 ), especially in two-year community colleges, whose missions explicitly include vocational and noncredit community outreach (Bailey & Morest, 2004; Labaree, 1997) . Indeed, by 1999, 41 percent of less-than-four-year institutions offered occupational programs on a noncredit basis (NCES, 2001 ).
In comparison with for-credit programs, noncredit programs are thought to better meet the needs of non-traditional students for several reasons. For example, without the burden of accreditation and other faculty-, college-, and state-level oversights, such programs can better respond to quickly shifting workforce demands, providing skills in a way that is flexible and responsive to employer needs (Arena, 2013; Frentzos, 2005; Grubb, Badway, & Bell, 2003; Harmon & MacAllum, 2003; Hickman & Quinley, 1997;  U.S. Government Accountability Office, 2004; Van Noy & Jacobs, 2009; Waks, 2002) .
In addition, due to their flexibility in course schedule, location, and delivery format, noncredit courses may serve as the primary method by which adult learners access postsecondary education, increase their job marketability, and upgrade their working skills to adapt to the changing business landscape (Adelman, 2000; Cantor, 2000; Grubb et al., 2003; Lustig, 2005; Milam, 2005) . This flexibility, combined with their lower cost, 1 Throughout this paper, we use the word credential to refer to both college degrees (such as bachelor's and associate degrees) and non-degree awards (such as certificates).
means that noncredit courses are thought to disproportionately enroll many of the lowest performing students and low-income adults (Grubb et al., 2003) , potentially providing a pathway to economic opportunity for these populations.
Noncredit education has become an essential component of a robust economy. Carnevale, Smith, and Strohl (2010) contended that by 2018, the United States will need to fill 30 million jobs that require postsecondary education, 2 and many organizations, policymakers, and researchers have identified noncredit vocational education as a key resource for addressing this national need (e.g., Arena, 2013 ; Council for Adult and Experiential Learning & Council on Competitiveness, 2009; Pusser et al., 2007; Van Noy & Jacobs, 2009; Van Noy, Jacobs, Korey, Bailey, & Hughes, 2008; Voorhees & Milam, 2005 ).
Despite such rapid growth in-and high hopes for-noncredit education, noncredit students are not included in most state and national postsecondary datasets;
accordingly, knowledge about noncredit programs is sparse. The limited available information is primarily anecdotal, based on interviews and surveys of school
administrators. Yet Voorhees and Milam (2005) have pointed out, and many other researchers agree (e.g., Arena, 2013; Pusser et al., 2007; Van Noy et al., 2008) , that it is not possible to fully understand non-traditional pathways to college education without having clearer and more systematic information about this "hidden college." The increasingly important role of noncredit education raises fundamental questions about the varied student needs that these types of programs must meet, the extent to which community colleges have kept pace with the growing demand for workforce training, and the outcomes of noncredit students.
To fill this research gap, this study intends to provide a comprehensive understanding of noncredit course offerings and the types of students who enroll in noncredit programs in community colleges. Drawing upon a distinctive dataset that includes transcript and demographic information on both for-credit and noncredit students in nine community colleges in one state, we explore the demographic and academic profiles of students enrolled in various fields of noncredit courses, student enrollment patterns, the characteristics of noncredit courses, and potential factors that influence student transition to credit-bearing 3 programs.
This is the first large-scale analysis of noncredit students and their course enrollment patterns across multiple institutions; findings from this study therefore have important implications not only for noncredit program planning and administration but also for national data collection efforts on noncredit education activities. Moreover, as the federal government increasingly focuses on postsecondary accountability, including through the potential use of institutional rating and ranking systems, this study will provide useful foundational information about the types of students and the types of outcomes that are typical to students enrolled in noncredit courses at community colleges.
Our results support the recent anecdotal evidence that students enrolled in noncredit vocational programs tend to be adult learners and are typically from a lower socioeconomic background than credit students at community colleges. While the majority of students are enrolled in noncredit programs for personal enrichment and skill learning, a nontrivial proportion of them seek to attain a certificate or degree. Yet, our results indicate that only a small proportion of them take advantage of noncredit courses as a "bridging" mechanism to enter the for-credit sector in community college. Even fewer attain any type of educational credential within six years after their initial enrollment. Our analysis on course enrollment patterns indicates that noncredit students typically drop out of college and return after their initial semester, including those who expressed certificate or degree intent upon initial enrollment. Additional analysis that relates various school inputs and student outcomes indicates that financial support and institutional services available to noncredit students may need to be improved to facilitate their academic progression and success.
Prior Literature on Noncredit Education in Community Colleges
There is a dearth of data on noncredit education. There is, for example, no national record of noncredit students, nor is there any national standard on data collection for noncredit students (Jenkins & Boswell, 2002) . We carried out an extensive literature search and review on the topic, and it seems that the limited information regarding the noncredit sector in higher education comes from a handful of studies (Grubb et al., 2003; Van Noy et al., 2008; Voorhees & Milan, 2005 ) that collected anecdotal evidence by reviewing state policies regarding noncredit education, conducting surveys with state and institutional officials, and interviewing college administrators.
These studies, in general, found that the majority of two-year institutions viewed noncredit course activity as important or very important to their missions. These studies also suggest that, compared with for-credit students, students enrolled in noncredit courses tend to be older learners or adult learners who hope to obtain skills that will help with their career progression. Probably as a consequence, while noncredit courses encompass a wide range of fields, they are more likely to be offered in areas that are closely tied to an occupation, such as allied health, information technology, and business.
These qualitative and survey studies provide valuable information regarding the policies and practices related to noncredit vocational education in community colleges. Yet in the absence of a more systematic statistical portrait, researchers argue that it is very difficult to trace enrollment volume or to gain a solid understanding of the noncredit student body (e.g., Milam, 2005; Van Noy et al., 2008; Voorhees & Milam, 2005) .
Moreover, researchers and policymakers interested in noncredit coursework have increasingly noted the importance of understanding the academic outcomes of noncredit education. Grubb et al. (2003, p. 220) , for example, argued that "access without progress is an empty promise." In particular, researchers have emphasized the potential and importance of noncredit education to serve as a "bridge" to enrollment in for-credit education, especially among low-income students (e.g., Arena, 2013; Grubb et al., 2003; Van Noy et al., 2008) . Based on interview data with directors of noncredit education and institutional researchers in 13 community colleges, Grubb et al. (2003) described noncredit programs as a "first step into college" for many low-income students and the "last best hope for lots of students."
Among different types of noncredit courses that serve multiple purposes, the promise of noncredit education as a pathway to for-credit programs may be particularly important to vocational courses, where many of the enrollees are adult learners who specifically seek to increase their job marketability. For these individuals, the motivation for colleges to facilitate transition from noncredit to credit programs and subsequent credential attainment is straightforward: while there is consistent evidence on the substantial economic returns to community college credentials, such as an associate degree or certificate (see Belfield & Bailey, 2011 for a review of these studies), the economic benefits for small amounts of noncredit courses without attaining any credential are often limited and uncertain. In this regard, to expand economic opportunities for low-income adults coming back to college, the most substantial benefit of noncredit vocational programming may lie in its potential to smooth their transition into certificate or degree-granting programs. Indeed, researchers (e.g., Grubb et al., 2003; Van Noy et al., 2008) have explicitly indicated the need to understand the academic progress of students who start in noncredit workforce courses, especially those who intend to attain a certificate or degree. Yet, due to data unavailability, the extent to which students actually transition from noncredit to for-credit programs has been largely unknown. Nor has there been any systematic understanding of potential factors that may influence the transition and credential outcomes for credential-seeking students who started in noncredit programs.
In sum, despite their increasingly important role in the national economic landscape, the field has very little information about noncredit courses, the students enrolled in these courses, and their academic progress. Using an uncommonly rich dataset, this study intends to address fundamental questions about noncredit vocational education, including those concerning student profiles and their academic pathways, which will provide meaningful guidance to noncredit administrators as well as to policymakers.
Data and Research Setting

Research Questions
The primary goal of this study is to provide a comprehensive understanding of noncredit education in community colleges and to examine the extent to which noncredit programs serve as a viable pathway to credential attainment in these colleges.
Specifically, we explore the following research questions:
1. What is the volume of noncredit course enrollments and how does this vary across different programs of study?
2. What are the characteristics of noncredit students in community colleges and how do these students differ from those enrolled in credit-bearing programs?
3. What student-, course-, and institution-level characteristics best predict successful student completion of noncredit courses?
4. To what extent do credential-seeking noncredit students transition to credit-bearing programs? What studentand institution-level characteristics predict successful transition to credit-bearing programs? What are the credential attainment outcomes for credential-seeking noncredit students?
Data
To answer these fundamental questions about noncredit education, we use data from a subset of colleges under the Completion by Design initiative, which is a major Bill & Melinda Gates Foundation-funded community college reform designed to help lowincome young adults progress through community college with a higher chance of proportion of non-traditional students. Specifically, students are more likely to be older than 25 upon college enrollment, less likely to receive federal grant aid, and less likely to be enrolled as full-time students. In addition, the expenditures per full-time equivalent (FTE) student across all core functions in the nine colleges are lower than the national average.
In terms of demographics, the dataset provides information on each student's gender, race/ethnicity, and age at college entry. Importantly, student address information has been matched with U.S. Census block data through geo-coding to create proxy measures of student socioeconomic status. 5 The dataset also includes rich information on student academic attributes, including whether a student has earned a high school diploma, whether she has earned a GED, whether the student was dual-enrolled as a high school student, and her educational objective at the beginning of her college enrollment.
The transcript data include information on each noncredit or credit-bearing course, such as course number, course delivery format, and final grade earned in the course for creditbearing courses (ranging from a failing grade of 0.0 to an excellent grade of 4.0, including decimals such as 3.4) and pass/fail information for noncredit courses.
5 Address data were deleted after geo-coding to ensure student confidentiality. 
Background Information on Noncredit Education in the Nine Colleges
Noncredit education in the nine colleges has several categories of programs, including vocational training, adult basic education (ABE), and English as a second language (ESL). According to discussions with directors of noncredit education and institutional researchers at the nine colleges, while some of the vocational training occurs in the form of customized contracts with specific employers that may involve experienced workers, the majority of vocational courses are state-funded, lower-level occupational courses. Among the 397,314 course enrollments of the 60,846 students examined in the current study, 62 percent of the enrollments are in credit-bearing courses (including both college-level and developmental courses) while the rest include four types of noncredit courses: vocational courses (18 percent), ABE (9 percent), ESL (7 percent), and GED (general educational development, 4 percent), all of which are not associated with credit hours that can be applied to a certificate or degree program.
Different from a credit-bearing course that has a fixed length of study, the length of a noncredit course varies from less than one day to as long as eight weeks, depending on the schedule and purpose of the particular course. Students taking courses that fall within the "basic skills" program (including ABE and GED) are not charged a registration fee, while the remainder of the noncredit courses (mostly vocational training)
have registration fees that are based on the length of the noncredit course. For example, in one of the nine colleges, the registration fee starts at $70 for a course with less than 25 hours of seat time, $125 for a course running 25-50 hours, and approximately $180 for a course that is more than 50 hours. Registration fees do vary across colleges, but only in a slight way. Therefore, compared with tuition for credit-bearing courses, which typically costs about $70 per credit hour and thus approximately $210 for a three-credit-hour course, the economic burden of enrolling in a noncredit course is substantially lower for students.
Yet, in terms of generating funding for the institution, because noncredit students typically enroll for short periods of time, they account for only a small amount of FTE enrollment, even though noncredit students may constitute the majority of the headcount in a community college. For example, in one of the nine colleges, the headcount of noncredit students represented almost 60 percent of all students but only less than 18 percent of FTE students for academic year 2013-2014. As a result, while noncredit programming is crucial to the community-serving mandates of these colleges, noncredit student enrollments are only modest in terms of the revenue they generate. Probably as a consequence, there are currently few services or academic supports provided explicitly for students enrolled in noncredit courses.
Key Measures
To understand fundamental questions about noncredit education and the link between the noncredit and for-credit sectors in community college, it is important to distinguish between students who started with noncredit courses and then transitioned to for-credit programs from students who initially enrolled in credit-bearing programs and mixed their credit courses with one or more noncredit courses during their tenure.
Considering that there may be bureaucratic hurdles for noncredit students who enroll in credit-bearing courses that do not exist for students who started their college career in a credit-bearing program, we differentiate between for-credit and noncredit students based on their course enrollment patterns during their initial semester in college. Specifically, we define noncredit students as those who exclusively took noncredit courses in their first term of enrollment. About 70.2 percent of the 60,846 students in our sample are noncredit students according to this definition.
The dataset does not include explicit information on the specific programs that students enrolled in for each semester. Therefore we use student course enrollment patterns to determine whether a noncredit student successfully transitioned to a creditbearing program. Specifically, we define transition to credit-bearing programs (referred to as transition hereafter) as a case in which a noncredit student took at least one creditbearing course during the six years since his initial enrollment. To further take into account student persistence in the credit-bearing programs after making the transition, we further define successful transition as a case in which a noncredit student enrolled in credit-bearing courses for at least two semesters and completed at least one credit-bearing college-level course.
Descriptive analyses indicate that among all the 43,032 noncredit students in our sample, only 7.2 percent transitioned to take for-credit courses and only 4.9 percent transitioned and persisted in credit-bearing programs, according to our successful transition definition. As will be shown in more detail in the following sections, the remaining noncredit students either never enrolled in a credit-bearing course (i.e., did not transition) or dropped out of college after taking a small number of credit-bearing courses (i.e., transitioned but failed to persist for two semesters).
Overview of Noncredit Course Offerings and Noncredit Students
Noncredit Courses
As shown in Figure 1 , among all the course enrollments taken by the entire students sample (N = 60, 846) from academic year 2007 to 2012, about 38 percent were in noncredit courses. Note. The sample is composed of for-credit and noncredit vocational courses that 2007 FTIC students in the nine community and technical colleges enrolled in within six academic years. The percentages in the first two columns refer to the percentages of course offering across different fields of study for credit-bearing and noncredit courses respectively; the percentages in the third column refer to the percentages of course enrollments across credit-bearing and noncredit for each field of study. Since ABE, ESL, and GED courses are mostly basic skills training, they are classified under the same category as developmental education courses, shown in the bottom row as "Developmental education / General workforce training."
It appears that program fields that are clearly tied to an occupation-such as protective services, business, and allied health-generate a substantial number of course enrollments in the noncredit sector. The third column shows the row percentages for noncredit course enrollments: that is, it shows the percentage of course enrollments in each field of study that are in the noncredit sector. The pattern echoes the first two columns: noncredit course enrollments were more prevalent in fields that are more closely tied to an occupation, particularly protective services (67 percent), nursing (60 percent), and allied health (48 percent). In contrast, noncredit courses were least likely to be offered in humanities and social sciences (3 percent) and math and science (1 percent). 
Characteristics of Noncredit Students
As mentioned previously, among all the 60,846 students in our sample, 70.1 percent started in noncredit courses. Table 5 presents the characteristics of noncredit students (column 1), noncredit credential-seeking students (column 2), and for-credit students (column 3).
On a descriptive basis, it appears that the noncredit students were substantially different from the for-credit students in terms of both demographic attributes and academic preparation. Specifically, noncredit students were much older than for-credit students upon college enrollment: the average age of students who started their college career in a noncredit course was 34 years of age, which is more than 12 years older than students directly enrolled in for-credit programs. Almost none of the noncredit students enrolled full-time (equivalent to four courses) during their first term (part-time enrollment is very common among adult learners), while 35 percent of the for-credit students did so. Compared with for-credit students, noncredit students were also more likely to be students of color, especially Black and Hispanic students.
Noncredit students also tended to be from lower socioeconomic backgrounds, as measured by multiple indicators of their neighborhood of residence including median household income, poverty rate, the percentage of the non-English speaking population, the percentage of residents with a bachelor's degree, and the percentage working in professional occupation. Yet, since financial aid is exclusively offered to students enrolled in certificate or degree programs, nearly none of the noncredit students in our sample, despite their perhaps greater need for financial aid, received any financial support from the college. In contrast, 14 percent of the students enrolled in certificate or degree programs received Pell grants. In terms of academic attributes, noncredit students were much less likely to have earned a high school diploma (23 percent vs. 93 percent), or to have ever dual-enrolled in high school (less than 1 percent vs. 15 percent). In general, the characteristics of the noncredit students in our sample echo what is found in existing literature in that students enrolled in noncredit programs tend to be low-performing, lowincome adults who are seeking to expand their job prospects through noncredit programs.
( Table 5 also presents information about noncredit credential-seeking students; we discuss these students later in this paper.) 
Enrollment Patterns of Noncredit Students
Previous studies have shown that among students taking credit-bearing courses, continuity and intensity of enrollment are positively associated with credential completion and transition to four-year institutions (Crosta, 2014) . In order to understand noncredit students' course-taking behavior and the potential barriers for them to transition to the for-credit sector, it would be informative not only to examine whether a noncredit student has ever taken any credit-bearing courses, but also when he initiated this transition and how he proceeded after that. Table 6 presents the 15 most frequent course enrollment patterns in our sample for noncredit and for-credit students, respectively. Following the analyses by Crosta (2014) , for each student, we used a vector containing 18 indices that consists of a series of zeros, ones, twos, and threes to represent the intensity and continuity of his enrollment pattern. Specifically, the ith location of the vector describes the enrollment status of the student in term i, including summer terms.
The index is a 0 if the student did not enroll in either noncredit course or for-credit courses at all, a 1 if the student enrolled exclusively in for-credit courses, (i.e., collegelevel courses or remedial courses), a 2 if the student enrolled in both for-credit and noncredit courses, and a 3 if the student enrolled exclusively in noncredit courses, (i.e., ABE, ESL, GED, and noncredit vocational courses). For example, a traditional collegegoer who began in fall 2007 and followed a two-year degree track may have enrolled only in for-credit courses in the fall and spring terms. That student's vector would look like this: 110110110110000000 where 1 represents enrollment in for-credit courses.
In contrast, the vector for a student who started in noncredit courses and then transitioned to for-credit programs later might look like this: 330321110110000000 where the student started exclusively in noncredit courses; after these initial college experiences over the first four terms and with support from his college, he enrolled in a credit-bearing program and started taking courses that count toward a credential.
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The actual course enrollment patterns by noncredit students shown in Table 6 indicate that more than half (53.8 percent) of noncredit students enrolled in community college for only one semester and never returned. Due to the short duration of enrollment in college among most of the noncredit students in our sample, noncredit students on average completed only about two noncredit courses. Compared with for-credit students, they were also much less likely to follow the "traditional" college path in which students enroll in college in consecutive terms. In addition, both noncredit and for-credit students mostly took courses in either the noncredit or for-credit sectors, respectively, and seldom mixed their courses across different sectors.
Credential-Seeking Noncredit Students and Transition to the For-Credit Sector
Certificate or Degree Intent
Among all the 43,032 noncredit students in our sample, about 50 percent reported having the intention to enroll in noncredit vocational training, and 41 percent reported an intention to enroll in basic skills training (ABE/GED) including ESL during their first term of enrollment. However, a nontrivial proportion of these noncredit students (8.1 percent of all noncredit students, or 3,492 students) 9 explicitly indicated during the first term the intention to earn a vocational certificate or a degree, or to transfer to a four-year college for a bachelor's degree. The great majority (92.3 percent) of these students intended to earn a certificate. It is important to examine whether noncredit education served as a bridging pathway to help credential-seeking noncredit students to attain any type of higher education certificate or degree.
As shown in Column 2 of Table 5 , the demographic and academic characteristics of credential-seeking noncredit students generally fell in the range between those of noncredit students and for-credit students: They were about three years younger than the average age of all noncredit students when they first came to college, and they came from slightly better socioeconomic backgrounds in terms of neighborhood household income level, non-English speaking population, and population that obtained bachelor's degree and held work in professional occupations. They were also substantially more likely to have earned a high school diploma (71 percent vs. 23 percent) than the noncredit students
overall. Yet, compared with students enrolled in credit-bearing programs, these credential-seeking students who started in noncredit courses still represent a lowerincome, lower-performing population.
Transition to Credential Programs
Among this subgroup of noncredit students who expressed a clear intention to attain an educational credential, only a small proportion of them ever made it to the forcredit sector (took at least one credit-bearing course) or successfully transitioned (enrolled in for-credit courses for at least two semesters and passed at least one creditbearing course). More specifically, 31.6 percent of the 3,492 credential-seeking noncredit students made the transition, and 21.7 percent of the 3,492 students transitioned successfully.
The enrollment pattern of credential-seeking noncredit students (Table 7) shows that even among students who expressed intent upon initial enrollment to earn an education credential, more than half enrolled in community colleges for only one semester and exclusively in noncredit courses. Note. Sample includes all 2007 credential-seeking noncredit FTIC students by transition outcome in the nine community and technical colleges.
Due to the low rate of transition to the for-credit sector, noncredit credentialseeking students on average only completed 0.5 credit-bearing courses with 1.6 credits earned. For those who did transition to the for-credit sector, most started to take creditbearing courses in their second term of enrollment. In addition, the transitioned or successfully transitioned noncredit students followed very idiosyncratic enrollment patterns. For the 1,104 transitioned students, there were 881 distinct enrollment patterns.
For the 758 successfully transitioned students, there were 659 distinct enrollment patterns. These idiosyncratic patterns may suggest that there is no general structured pathway or institutional support for credential-seeking noncredit students in terms of when and how to make the transition. Instead, these students seem to be simply left on their own to figure out a path to the for-credit sector.
Credential Outcomes
Since only a relatively small proportion of credential-seeking noncredit students actually made the transition to for-credit programs (31.6 percent) and an even smaller share of them continuously enrolled in for-credit programs (21.7 percent), the vast majority of credential-seeking noncredit students (94.9 percent) did not attain any kind of educational credential within six years. As shown in Table 8 , among all the noncredit credential-seeking students, only 1 percent earned a certificate, 2 percent earned an associate degree, and another 2 percent earned a bachelor's degree within six years. These results indicate that there were clearly obstacles that prevented noncredit students from completing a credential after making the transition to credit-bearing programs and remaining continuously enrolled in credit-bearing courses.
The Determinants of Successful Course and Transition Outcomes
Our analysis so far shows that most noncredit students did not persist long in college and that the majority of them, even among those who had degree or certificate intent, failed to transition to a credit-bearing program or failed to persist after they made it to the for-credit sector. However, there is considerable variation in these outcomes among students. Can we identify student, course, or institutional characteristics that are related to a higher likelihood of completing a noncredit course, transitioning to the forcredit sector, and persisting after making the transition?
In this section, we supplement our descriptive evidence with a multivariate analysis that allows us to differentiate the relations among various individual and institutional factors and the academic progress among noncredit students. In doing so, we explore three specific outcomes: (a) course completion in all noncredit courses (as opposed to failing or dropping out of a course), (b) the probability of transition to a credit-bearing course among noncredit credential-seeking students (defined as taking at least one credit-bearing course), and (c) the probability of successful transition (defined as enrolling in for-credit courses for at least two semesters and passing at least one forcredit course).
Empirical Model and Hypothesis
We use a series of regressions to explore the potential individual-level and college-level characteristics that may be correlated with course completion and transition to the for-credit sector. Given the data's multilevel structure-with variables measured at the student-and institutional levels-we use multilevel modeling (Bryk & Raudenbush, 1988; Goldstein, 1986) to explore factors that influence these course and transition outcomes, where students are clustered within colleges. Given the binary nature of the outcomes measures, we conduct multilevel modeling within the framework of hierarchical generalized linear modeling techniques (HGLM, see Bryk & Thum, 1989; Patrick, 2000; Rachman-Moore & Wolfe, 1984; Raudenbush & Bryk, 2002) , with student inputs on level 1 and environmental factors on level 2. To explore the determinants of course completion, the analytical sample includes all noncredit courses (N = 142,548),
where the level-1 structural model takes the form:
where Y ik is whether student i in college k successfully completed a noncredit course; X ik is a vector of individual-associated baseline variables, which include demographic characteristics (including socioeconomic status), 10 pre-enrollment education, and academic indicators including each student's educational intent upon initial enrollment.
All continuous variables, such as student age upon initial college enrollment, are grandmean centered to aid in interpreting parameters (Kreft, de Leeuw, & Aiken, 1995; Schumacker & Bembry, 1995) .
The level-2 model is formulated by adding institution-level characteristics to measure environmental influences on course completion. Following Porchea, Allen, Robbins, and Phelps (2010), we use a random intercept model:
where β 0k is the level-2 intercept, and α jk is a vector of institution-level characteristics, including the location of the college, institutional size, student services, institution demographic composition, and institutional expenditures on academic support and on 10 Demographic variables controlled for in the model include students' age upon first enrollment term, gender, race/ethnicity, and socioeconomic status of their residence neighborhood (median household income, percentage of poverty, percentage of non-English speaking population, percentage of population that obtained a bachelor's degree or higher, and percentage of population that works in professional occupations). Please see Table 9 for the full list of covariates included in the model.
institutional support, respectively. To explore determinants of transition to the for-credit sector, we use similar model specifications, but conduct the analysis at the student level and restricted the sample to noncredit credential-seeking students (N = 3,492).
Findings: Determinants of Course Completion and Transition
As shown in Table 9 , colleges with greater per-FTE academic support expenses and a more traditional student composition are associated with higher completion in noncredit courses. Unsurprisingly, students coming from a better socioeconomic background and with better academic preparation were more likely to complete a noncredit course. After controlling for course, student, and school characteristics, the variation of the completion rate across courses in different program fields still persists. Note. Sample includes all noncredit courses that 2007 FTIC cohort students in the nine community and technical colleges enrolled within six academic years. Standard errors in parentheses.
a Includes students who intended to take ABE, GED, ESL courses, as well as those who intended to take skill training and personal enrichment courses.
*** p < .01, ** p < .05, * p < 0.1.
Compared with courses designed for basic skills training, courses in areas that could be linked to an occupation such as allied health, protective services, construction, and mechanics are associated with higher completion rates.
To explore which institution-and individual-level variables best predict transition to for-credit programs, we also make us of a multilevel model. The results are presented in Table 10 . Note. Sample is composed of all FTIC credential-seeking noncredit students in the 2007 cohort in the nine community and technical colleges enrolled within six academic years. Standard errors in parentheses.
*** p < .01, ** p < .05, * p < .1.
In column 1, the dependent variable is an indicator of taking at least one for-credit course during six years. The analytical sample includes credential-seeking students who started in noncredit programs during their first term of enrollment. In column 2, we use the same sample, but the dependent variable is an indicator of whether the students enrolled in credit-bearing courses for at least two semesters and completed at least one credit-bearing course.
The coefficients in both models present similar findings: At the institutional level, the most prominent predictors are the location of the college, where colleges in urban and suburban areas are associated with a substantially higher probability of transition and successful transition from the noncredit sector to the for-credit sector. At the individual level, female students and students who had characteristics that were more similar to traditional college students (i.e., younger, with a high school diploma, and enrolled fulltime during the first term) are associated with higher probabilities of making the transition and successfully persisting after making it to the credit program.
Discussion and Conclusion
While noncredit programs have been advocated as a mechanism for expanding educational opportunities, particularly for low-income students, there is surprisingly little information on students enrolled in these programs and their subsequent academic outcomes. This study is one of the initial attempts toward understanding the promise of noncredit programs in addressing equity concerns in higher education access and success by examining the characteristics, course enrollment patterns, and academic outcomes of students who started their college careers in noncredit courses. To explore these questions, we use an unusually rich dataset that includes demographic and transcript information on all noncredit students across multiple institutions. The resulting analysis complements existing studies, which have been mainly based on interviews with college administrators. The current research findings also highlight several potential areas for future research on noncredit education.
First, consistent with the anecdotal evidence, we find that noncredit education in community colleges has various categories serving different purposes. In particular, we identify substantial variation in course completion by field of study even after controlling for student academic and demographic characteristics. The current data do not provide a clear answer as to why noncredit course completion was higher in some fields than in others: this variation could be due to the design and organization of specific noncredit programs. It may also be largely due to the effectiveness of the instructors teaching these courses. The academic and institutional support that each department provides to noncredit students may vary as well, all of which warrant future exploration.
Second, no matter which specific noncredit course a student is enrolled in, noncredit students generally tend to be low-performing and low-income adult learners.
These individuals, in spite of their educational aspirations, may be subject to academic, financial, and time constraints and can easily be impeded by bureaucratic hurdles involved with certificate and degree program admission (Scott-Clayton, 2011) . In this regard, noncredit programs, with their many advantages, such as low cost, open enrollment, and flexibility, have the potential to provide easier access to higher education, compared with credit-bearing programs. Yet, our results suggest that more than half of noncredit students drop out of college after their initial term, even among students who expressed intent to transition to credit-bearing programs. Future research may wish to explore whether such short enrollment in noncredit programs is due to the length of the program itself or to students' failure to persist in college. If it is the former, where these programs were intended for skill upgrade within one or a limited number of courses in a short duration of time, it would be important to examine the extent to which such short-term training does indeed benefit students in the labor market; if it is the latter, it would be critical to examine why students drop out soon after their initial enrollment and to examine potential ways to improve their persistence in noncredit programs.
Moreover, understanding the massive dropout pattern among noncredit students is particularly important for supporting students who wish to use noncredit programs as a pathway to an educational credential. Indeed, while the majority of students who enroll in noncredit programs do so for personal enrichment and skill learning, about 8 percent of noncredit students in our sample sought to attain a certificate or degree. 11 Yet, only about one third of these credential-seeking students succeeded in ever transitioning to a forcredit program, and only about one in twenty attained any type of credential within six years after their initial enrollment. The idiosyncratic patterns of course enrollment and of transition to credential programs seem to suggest that there is no general structured pathway or institutional support for credential-seeking noncredit students (Bailey, Jaggars, & Jenkins, 2015) . These findings are consistent with the results of previous studies that have identified a general lack of programmatic and curricular structure for community college students seeking various academic pathways in the for-credit sector (e.g., Baker, 2014; Scott-Clayton, 2011) . Scott-Clayton's (p. 1) summarizing point is that, "For many students at community colleges, finding a path to degree completion is the equivalent of navigating a shapeless river on a dark night." The lack of structure in the for-credit sector is a particular concern for noncredit students who seek to gain entry to for-credit programs, for they face all the challenges that for-credit students face and more. Thus, to enable noncredit education to serve as a viable path to credential attainment, future research will need to identify typical obstacles faced by noncredit students, what institutional support should be provided to help students overcome these obstacles, and what institutional changes might be required to reduce such obstacles.
One obvious issue with noncredit education, borne out by discussions with some of the administrative staff at our sample colleges, is the lack of funding for statesupported noncredit education programs. Since noncredit students are substantially more likely to enroll part-time, they generate a much smaller amount of funding compared with students enrolled in credit-bearing programs, despite their higher headcount. This means that noncredit students need to share resources, which are already more limited compared with resources provided to for-credit students, with a larger number of students enrolled in the noncredit sector. As a result, it was and will continue to be difficult for colleges to provide sufficient services and support to noncredit students, such as child care, academic guidance, and career-oriented counseling, given traditional funding formulas.
Finally, the possibility that student academic success and progress may largely be influenced by the support and services available to students is supported by our analysis that relates various institutional and individual factors with students' probability of transition from noncredit to for-credit programs. At the individual level, the strongest predictor is student initial enrollment intensity, where full-time enrollees are substantially more likely to transfer to a for-credit program later. While it is possible that full-time enrollees are more motivated and committed to their academic careers and are therefore inherently more likely to continue toward credential attainment, first-term intensity may also reflect the financial and time constraints that noncredit students are often subject to.
Therefore, one potential area for further research is ascertaining whether providing financial support to noncredit students would help them persist and make steady academic progress. If financial support during the initial terms of enrollment improved the likelihood of noncredit students' transfer to for-credit programs, it would provide motivation for implementing policies to enable access to financial aid among credentialseeking noncredit students.
At the institutional level, colleges with lower tuition and fees and greater amount of expenses per FTE on institutional support are associated with higher rates of successful transition from noncredit to for-credit programs. The positive influence of lower tuition echoes the hypothesis raised earlier in the paper that financial constraints may be a major barrier against successful bridging to the for-credit sector, as the student cost for for-credit courses is much higher than for noncredit courses. While financial support is available to credential-seeking students in for-credit programs, it seems that almost none of the credential-seeking noncredit students in our study, even those who successfully made it to a credit program, received any financial aid. Do these kinds of students apply for support but are declined, or do students fail to complete the application for aid application? If it is the latter, colleges should consider delivering financial aid information to noncredit students more explicitly and consider providing institutional support to help noncredit students go through the administrative procedures to apply for need-based aid. Such institutional services and support are important to student success in general, but they may be particularly important to students enrolled in noncredit programs, where the majority are low-income adult learners who are likely to be firstgeneration students, to have difficulty with bureaucratic hurdles, and who need to balance their academic life with concomitant work and family responsibilities. Future research may wish to explore the effectiveness and cost benefit of various types of services that can be offered to credential-seeking noncredit students. Until students are provided with the necessary resources and support to benefit from noncredit programs when intending them as a bridge to for-credit programs, the capacity of noncredit education to be used as such a bridge is extremely limited.
